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and archaeology is the system of cross-refer¬ 
ences which has been adopted throughout. One 
obvious gain has naturally been to avoid repe¬ 
tition and inconsistency; but a further ad¬ 
vantage consists in the fact that the reader is enabled 
to follow up various subsidiary lines of study in cog¬ 
nate articles treating the subject in greater detail or 
from a different aspect. We have already referred to 
the article on .Egean civilisation; the reader, if he 
so desires, may find further information in other im¬ 
portant articles on Crete, Mycense, and the Troad; 
while the products of yEgean 'art are treated under 
the more technical articles. By such a system of 
cross-reference the value of the “ Encyclopaedia,” not 
only as a work of reference, but also as a subject 
for detailed study, is vastly increased. 

There is one point on which we have not touched, 
but which perhaps distinguishes more than any other 
this edition of the “ Encyclopedia ” from its prede¬ 
cessors—the number and beauty of the illustrations. 
Many of the old line blocks and wood engravings have 
naturally still great value, and where they have not 
been rendered obsolete or out of date, they have been 
retained; but they are supplemented by a wonderful 
series of half-tone plates, arranged clearly on both 
sides of the paper in order to save space, and con¬ 
taining, in some cases, as many as twelve or sixteen 
separate blocks to the page. For beauty of half-tone 
illusti ation it would be hard to beat the series of 
plates to the article on Greek art, while those to the 
article on gems, with their admirably clear classifica¬ 
tion, show what modern scientific illustration can 
achieve. 

In the short account we have given of a single 
aspect of this great work, we have not attempted to 
criticise any article in detail, though in the course of 
our reading we have noted one or two slips. To 
select them for special mention from a work of such 
magnitude would be unfair, as it would tend to create 
a wrong impression. That so high a standard of 
accuracy should have been achieved is an eloquent 
testimony to the devotion of the editor, and of the 
distinguished band of specialists whom he numbers 
among his contributors. L. W. K, 


THE DATA OF PHYSICAL CHEMISTRY. 
Physico-Chemical Tables, for the Use of Analysts, 
Physicists, Chemical Manufacturers, and Scientific 
Chemists. By John Castell-Evans. Vo! ii., 
Physical and Analytical Chemistry. Pp. xiv + 
549 -I 23 S- (London; C. Griffin and Co., Ltd., 
1911.) Price 36s. net. 

HE second and concluding volume of Mr. Castell- 
Evans’s work on physico-chemical constants is a 
veritable monument to the industry and perseverance 
of the author, who unhappily has not lived to reap 
the reward of his labours. The user of the tables 
may well be appalled at the magnitude of the task 
undertaken by a single compiler to bring out two 
volumes covering in detail the whole domain of 
physical chemistry and running in all to more than 
twelve hundred pages. 

To review such a work adequately is almost impos- 
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sible without keeping the book in hand for a longer 
time than is desirable. The reviewer’s criticisms must 
therefore be taken as indicative of the directions in 
which a future edition might be improved, rather 
than as the results of a detailed examination; it should 
also be noted that in the circumstances the reviewer 
has refrained from raising debatable questions. 

The distinguishing feature of the book is un¬ 
doubtedly the very large amount of labour put into 
the calculation of the numerous tables, a great number 
of which are quite new and contain data only obtain¬ 
able elsewhere from many scattered sources. For 
example, the collection of data on viscosities and on 
densities of liquids and their variation with tempera¬ 
ture are most useful and complete. To the analytical 
chemist and assayer the two hundred pages of tables 
for shortening analytical computations, for the com¬ 
parison of volume and weight percentages, and for 
the conversion of the various systems of units employed 
in such estimations, will be very valuable. 

In the compilation of this second volume of tables 
even to a greater extent than in the first, the author 
seems to have allowed his extraordinary desire for 
high numerical accuracy to lead him to give the 
values of constant in many cases to far more figures 
than can possibly have any significance. 1 

As a sample physical measurement of the highest 
class under the best possible conditions may be con¬ 
sidered the comparison of two similar platinum- 
iridium kilograms with all the refinements of a trans¬ 
position balance, a “ complete ” set of weighings, and 
the utmost precautions. Under these conditions the 
thousandths of a milligram may be said to have 
some significance. Similarly in length measurements 
the difference in length between two similar standard 
metres of the highest class may be determined to a 
few hundredths of. a micron, and the height of a 
metre column of mercury to a few thousandths of a 
millimetre. The last significant figure in the three 
cases is i/io 9 , i/io 8 , and i/io 6 of the whole respec¬ 
tively. These are the most favourable cases, but it 
seems unlikely that even with the best of methods an 
interval of temperature can be measured with greater 
precision than about one part in a hundred thousand. 
Besides, if instead of the mass or length chosen in 
the examples an odd multiple of a fundamental 
standard be taken, the precision attainable may be only 
one-tenth of that given or even less. 

But Mr. Castell-Evans gives many instances of 
eleven and some even of fourteen significant figures 
among his constants and conversion factors, whereas 
for the purpose of avoiding mere errors of computa¬ 
tion the retention of one, or at most two, additional 
places beyond the usual limits would have been amply 
sufficient. 

While dealing with this question, it may be re¬ 
marked that a physicist familiar with the modern pre¬ 
cision measurements of physics, but whose mental 
estimate of the kind of accuracy now attainable in 
chemical work was obtained only from Mr. Castell- 

4 The writer is informed that this retention of an unusually large number 
of figures was not due, as might have been supposed, to the use of a calcu* 
iating machine whereby the extra digits were obtained without any very 
serious increase of labour, but that the numerical work was performed by the 
author without the aid of any machine. 
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Evans’s volume, would be very much astonished to be 
told that probably no single atomic weight is known 
to o'oi per cent., and that comparatively few are 
certain to one part in a thousand. Indeed, it may 
almost be asserted that there is just as much a pre¬ 
vailing “ fashion ” in atomic weights as in that of 
wearing apparel. In view of the fact that laboratory 
chemistry may be said to have had a start of nearly 
a century upon laboratory physics, this great dis¬ 
crepancy in the precision attainable in the two sciences 
is not easy to explain, the difference being the more 
remarkable when the relative numbers of workers in 
the two fields are taken into account. 

Possibly after all the theorising to the contrary the 
true cause may be found to be that all the atoms of 
a so-called elementary substance have not exactly the 
same weight. J. A. Harker. 


PRACTICAL ASTRONOMY. 

Text-book on Practical Astronomy. By Prof. G. L. 
Hosmer. Pp. ix + 205. (New York: John Wiley 
and Sons; London : Chapman and Hall, Ltd.; 
1910.) Price 8s. 6 d. net. 

HOSE who have used Prof. Hosmer’s previous 
work, “Azimuth,” will remember that one of 
its most pleasing features is the unconscious display 
of the author’s intimate acquaintance with the prac¬ 
tical side of surveying and of teaching. The same 
pleasing feature is just as much a characteristic of 
the present work. One feels that there is but little 
of the subject that the author has not practised until 
the operations are almost part of a second nature, 
yet in this work he does not lose sight of the fact 
that the student is a beginner and needs telling that 
the sun-glass is not usually placed over the object- 
glass. 

The order of treatment is the conventional one; 
the method of treating the subject is Prof. Hosmer’s. 
In the early chapters he explains, with numerous 
simple diagrams, the real and apparent motions of 
the celestial sphere, gives a number of definitions, 
and then describes the common systems of coordinates, 
their interrelations, and the methods of converting 
quantities from one to the other. 

The anomalies of our unscientific mixture of 
“ times ” are elucidated in the next chapter, and the 
student is shown by example how to obtain any one, 
knowing either of the others. In chapter vi. the 
American ephemeris is explained, but much of the 
matter would apply equally to the contents of our 
Nautical Almanac; the method of interpolation to get 
intermediate ephemeris values is simple, but Prof. 
Hosmer recognises that it is not so simple—to the 
student—as to need no explanation.. After consider¬ 
ing the figure of the earth and the corrections it 
renders necessary, the author proceeds to a chapter 
on instruments, where, after dealing with the 
engineer’s transit, the sextant and the chrono¬ 
meter, he gives a brief and simple account of the 
zenith telescope and concludes with a characteristic 
paragraph (58) of hints and suggestions on observ¬ 
ing ; the hint as to the making of a permanent mark 
showing the focus on a frequently used surveyor’s 
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transit telescope illustrates how simple the author has 
made it for a beginner to “go right.” 

In the subsequent main chapters on the determina- 
tion of latitude, time, longitude, and azimuth, we do 
not detect any novel methods, but we do recognise 
the simple conciseness of the instructions. By the 
use of smaller print the matter for a longer (advanced) 
course is differentiated from the simpler matter w’hich 
would form a good first, or short, course—a hint that 
is valuable from such an experienced instructor. The 
formulae employed are all numbered, so that in the 
case of transformations, or derivations, the student 
can readily refer back to his primary form. 

The concluding chapter, on nautical astronomy, is 
chiefly notable for its excellently clear statement of 
Sumner’s method illustrated by one or two useful 
diagrams. In an appendix the general question of 
tides is discussed briefly from the point of view of 
“level,” and a number of useful tables of various 
astronomical quantities are given. The diagrams 
throughout are numerous, clear, and readily com¬ 
prehensible. 


THE MENACE OF THE HOUSE-FLY. 

The House-fly—Disease Carrier: an Account of its 
Dangerous Activities and of the Means of Destroy¬ 
ing it. By Dr. L. O. Howard. Pp. xix + 312. 
(New York: Frederick A. Stokes Co., 1911.) Price 
1.60 dollars net. 

LTHOUGH house-flies are universally admitted 
to be a nuisance of a peculiarly exasperating 
kind, it was not until almost within the last decade 
that even physicians, with a few isolated exceptions, 
began to realise the possible dangers lurking in the 
presence of the most familiar and probably most 
widely distributed of all insects. The Spanish- 
American war of thirteen odd years ago did something 
to direct attention to the importance of the house-fly 
as a carrier of enteric fever in military standing 
camps, and the lesson then borne in upon the medical 
officers of the United States Army was enforced only too 
well a few years later by our own experiences in South 
Africa. It is now agreed by those best qualified to 
judge that the house-fly can convey the causative 
agents of cholera and enteric fever, and in outbreaks 
of these diseases often plays no inconsiderable part as 
a disseminator. Whether or not it acts as a carrier 
of infantile diarrhoea, which during the summer 
months frequently causes great mortality among 
young children, is not yet conclusively established; but 
that it is capable of carrying tubercle bacilli is certain, 
and tuberculosis and the other diseases mentioned do 
not exhaust the list of what are at least potential 
dangers connected with the house-fly. 

In the so-called “residential” quarters of cities, in 
countries such as our own, the house-fly has now¬ 
adays not much opportunity of becoming contaminated 
with disease-causing organisms, but, as has been 
shown by Prof. Newstead in Liverpool, and in Wash¬ 
ington by the author of the volume before us, it is 
unfortunately otherwise in the dwellings of the poor. 
In villages and old-fashioned farmhouses, where sani¬ 
tary arrangements are too often painfully primitive, 
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